Generation of conditional ALK F1174L mutant mouse models for the study of neuroblastoma pathogenesis.
Neuroblastoma, an embryonal tumor arising from the sympathetic ganglia and adrenal medulla, is among the most intractable pediatric cancers. Although a variety of genetic changes have been identified in neuroblastoma, how they contribute to its pathogenesis remains largely unclear. Recent studies have identified alterations of the anaplastic lymphoma kinase (ALK) gene in neuroblastoma; ALK F1174L (a phenylalanine-to-leucine substitution at codon 1174) represents one of the most frequent of these somatic mutations, and is associated with amplification of the MYCN gene, the most reliable marker for the poor survival. We engineered the mouse Alk locus so that ALK F1174L is expressed by its endogenous promoter and can be induced in a spatiotemporally controlled fashion using Cre-loxP system. Although expression of ALK F1174L resulted in enhanced proliferation of sympathetic ganglion progenitors and increased the size of the sympathetic ganglia, it was insufficient to cause neuroblastoma. However, lethal neuroblastoma frequently developed in mice co-expressing ALK F1174L and MYCN, even in a genetic background where MYCN alone does not cause overt tumors. These data reveal that physiological expression of ALK F1174L significantly potentiates the oncogenic ability of MYCN in vivo. Our conditional mutant mice provide a valuable platform for investigating the pathogenesis of neuroblastoma.